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This report was accaplished under Battelle Scientific Support Personnel

program Delivery Order No. 0370. The (iYR was Dr. Steve Duncan, USA Training

Developments Institut6, Fort lbnroe, Virginia.

This activity serves as an integration of much of the work of the author in

the areas of Needs Assessment, Systen Planning, and evaluation. It. is based,

in part, upon a ntmber of published and yet-to-be published works.

The basic concepts underlying Reactive and Proactive planning were provided by

Dr. Steve Duncan of TRADJC, and the concepts of Internal and External

Evaluation were first suggested by Major Graham Brown of the British Army.

The purpose of this report is to provide the US Army and 'RADfC with a

conceptual and practical approach to measurably improving the effectiveness

and efficiency of its forces in the field through the wise and best use of

precious huim resources. The Army has made great strides in training and

training development. The next rational step is to orchestrate these changes

and resources into a system approach which is built upon the measurable

requirements for Army success in the field. It is more than training alone,

or instructional systems alone, but the ccimbination of these into a holistic

approach.
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UNITED STATES AMff DEFINITICNS AND C E FCR A SYSTEM

APPRMCH '0 SUCESSFUL THAINING EFFCRS AND RESULTS

This report presents terms, definitions, and concepts and then integrates them

into a holistic approach that will be useful in the identification and

successful application of human performance and training for the US Army. The

clear understanding and application of these terms and concepts will

contribute to the measurable improvement of individual and unit performance

within the Total Army.

SYST8h APPHOAM TERM DEFINED.

The following terms are defined in this document:

Means
Ends
Objectives
Organizational Efforts
Organizational Results
Societal Inpact
Organizational Elements Mbdel
Inputs
Processes
Products

- . Outputs
Outcomes
Internal
External
System Approach
System Approach
Systematic Approach
Proactive Approach
Reactive Approach
Needs Assessment
Quasi-Needs Assessment
Needs Analysis
Front-end Analysis
Problem
Problem Analysis
System Approach to Training
Systems Approach to Training
Systemtic Approach to Training
Cost-Results Analysis

Cost-Efficiency Analysis
Cost-Effectiveness Analysis
Cost-Benefit Analysis
Cost-Utility Analysis
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Methods4'Ians-Media Analysis
Methods-Means-Media Selection
Program Evaluation and Review Technique (PERT)
Evaluation
Internal Evaluation
External Evaluation

3
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A NOUE ABOl TERM AND USWA : %bile most people do not enjoy being presented

with new terms, or revised definitions for old and perhaps familiar words, the

following provides some useful new ways of defining terms. They are presented
2' not to put old wine in new bottles, or to simply shift things around to look

"new". Rather, they are presented to provide operational, precise, and

rigorous definitions for words which have miltiple meanings in today's camnon

usage. Your careful consideration of these terms is requested as the

additional precision in terms offered by these definitions nakes possible nMre

successful cnmlunication, less confusion, and better results.

Means. These are the ways, methods, procedures, techniqueS, activities, and

how-to-do-its that are used to bring about results.

*' Ends. An "end" is any acccamplished result. There are three types of ENDS:

two of which are internal to an organization, and one which is accunplished

outside of the organization in the operational environent of the Army. (See

definitions below for the terms Organizational Results, Products Outputs

Outcomes.)

Objectives. In the field of training and education, fewer terms have received

as nuch attention and have enjoyed so little success in their implementation.

Objectives seem to be at the very heart of Army training, yet rarely do

developers write correct and useful measurable OBJBrIVES. Useful,

measurable, results-oriented OBJBCTIVES are more apparent than real in Army

materials today because they lack specificity and because they speak to Means

and not Ends.

*i A useful objective (MNget, 1975) will have the following characteristics and

elaments:

6



* States what results (ENS) will be acccrrplished.

states who or what will D NS'IRATE the results (ENDS).

' - e States under what conditions the accarplished results (ENDS) will be

demnstrated or observed.

9 States the exact criteria which will be used to measure successful

*ii  accaplishnent of the results (ENDS).

* States the above in unarrbiguous terms so there will not be confusion

among doers and evaluators concerning what is to be aecarplished, when it is

to be acccrplished, under what conditions it will be observed, and what are

the clear criteria for measuring its accacrplistment.

Unfortunately, most OBJECTIVES are too frequently written to canmnicate

purposes relative to procedures to be followed (MEANS, not ENDS) so that

processes are locked-in to military training long before the required results

(ENUS) are stated and justified. By so doing, the methodological cart is put

in front of the results-referenced horse. In the Army, as well as in most

education and training establishments, OBJTrIVES are too frequently poorly or

incorrectly formed. This practice encourages waste and unknown or unwanted

results which flow simply from a confusion of MEANS (the how-to-do-its) and

ENDS (the results to be accorplished).

Organizational Efforts. These are the resources and MEANS that an

organization can or does use to achieve ENDS (2). (See Inputs and Processes.)

Organizational Results. These are the results an organization accaplishes

and can demonstrate. There are two varieties of Organizational Results (see

Products and Outputs). One addresses en route results that alone are not

valuable to an individual or an organization (such as passing a performnce

test or an inspection), but may be cabined into an overall Organizational

Result (i.e., unit performnce effectiveness as demnstrated through ARTEP

proficiency). (2)
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Societal Impact. The impact that the combined Organizational Efforts and

Organizational Results have in and for society, such as overcoming or

neutralizing any possible enemy threat. (3) (See Outcome.)

Organizational Elements INbdel (OH0). These are five elements that define that

which an organization uses, does, accomplishes, and nay or actually does

deliver outside of the organization. Two of the Organizational Elenents

define Organizational Efforts, two define Organizational Results, and one

defines Societal Impact. The five Organizational Elements are:

INPUIS

PIUSE

Four of the Organizational Elenents are Internal to the organization:

INPMl

P "CESSFS

One Organizational Element is External and deals with societal, outside of the

Army impact:

When viewed from the perspective of the United States of American as a whole

"+ Nation, the Army is a MEANS to National ENS, as are all military agencies,

governmental agencies, social organizations (such as The Departments of

Education, Health and Hman Services, Agriculture, Defe'e, Energy, Labor,

Camnerce, the Supreme Courts, etc.). Thus, t cesses, Products, and

Outputs are Internal Organizational Elements from a National, holistic frone

of reference. (2, 3, 6)

8



From the same holistic reference, the External Element, Outcomes, are the

Lsurvival, self-sufficiency, self-reliance, and constructive growth of the

United States.

When defining and developing an effective and efficient Army, all of the five

-Organizational Elements must be considered and related.

INPUIS. These are the existing, current conditions under which the Army finds

itself, to include all resources, laws, rules, regulations, doctrine,

personnel, facilities, existing budget6, equipent, programed future weapon

systems, skills/knowledges/abilities of personnel, the state and condition of

allies and enemies and "neutral" parties, political realities and conditions

both internal and external to the US. Inputs are the ingredients and raw

materials for the Army to use and/or consider in meeting its internal and

external requirenents for National survival and self-sufficiency.

PHM SES. The ways and means for accoTplishing results using the Inputs that

may or must be used or considered. Processes include any how-to-do-it

procedures, methods, curriculum, operation, delivery methods and means which

can or will produce the results required. Processes are where the Army spends

most of its time, efforts, and resources. Training is a Process, as is

.. . ccnmnding, drilling, maneuvering, fighting, scouting, surveiling, operating,

flying, driving, running, walking, and shooting. Any method, technique, or

procedure is a Process and must be considered as a MEANS to a (hopefully)

useful END. Currently, the Army has a number of Processes in place and

4 operating in order to accaiplish worthwhile ENDS: examples include the use of

personnel, schools, courses, methods of organization and reporting, units,

divisions, battle plans, strategies, tactics, training courses, procedures and

materials, etc.

9
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PFCDUlS. The results the Army accaplishes on its way to providing required

results in enemy threat neutralization. Products are any single result that

may be ccmbined with other Products to yield total Organizational Results

which will be useful during possible threat neutralization. Examples of

* Products include competerit, ccrnbat-ready soldiers, a training simulator that

meets all design specifications, a validated self-instructional training

course, a validated system approach model and procedure, a new tank that has

* passed delivery inspection at the factory, a Pershing warhead that has been

quality accepted and is available at depot level for installatiri, or a

servicable rifle. Products, while important, are not valuable by themselves

. in an effective Army. They must be cacbined with other useful Products in

order to have an effective and efficient, ready-to-fight-and-win Army.

Products are the en route results which must be aggregated into that which the

Army can and will deliver during time of war or National crisis.

W"YIPS. These are the Organizational Results that the Army can or does

deliver to the Nation when called upon to do so. It is the aggregated

Products which together form the response capability of the Army. (It might

. be corbined with other Products and Outputs from other US Government agencies,

- including the Air Force, Navy, Marine6, Coast Guard, FBL, CIA, and other

* allied military and governmental forces, such as ocarbined military operations

in World War IL, Vietnam, or more recently in Lebanon.) Outputs are the

v results which then rray be or are delivered outside of the Army.
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OJUJXVES. These are the end-result of all of the Organizational Elenents, and

are those impacts which an Army can or will have in and for National Defense,

security, and survival. It is indicated by success in overcoming or

neutralizing any actual or anticipated eneny force, including their Inputs,

Processes, Products, and Outputs. The role of a successful LS Army is to

assure that enemy Outcomes will be nil for that hostile force. The five

Organizational Elements, when used correctly and related one to the others

will assist the TRAI)C Gmnunity in identifying and usefully linking its

Organizational Efforts, Organizational Results, and Societal Inpact so that we

will win the first battle of the next war, and significantly decrease the

probability of eneny attack or adventuring through denonstrated US superiority

and ability to win under any threat scenario. Successful cormanders correctly

link MEANS and ENDS. In addition, they always select useful F2NWS, both within

and outside of the Army. The Organizational Elements Model (OEM) allows that

correct linking and selection. (2, 6)

System Approach. The process by which one identifies, documents, justifies,

and selects Needs; then systematically meets those Needs. Needs are defined

(see Needs, below) as gaps in results (Products, Outputs, Outcomes, not gaps

in Processes or Inputs. A System Approach includes formal consideration of

all five of the Organizational Elements (Inputs, Processes, Products, Outputs,

Outcomes).

Systems Approach. The systermtic design and development of a system that

is Internal only, and assumes that the goals and objectives of the

Organization, unit, school, training syllabus, course, or Division, are

corrects, useful, and will deliver required Outcomes, when attained.

I1



*Systenatic Approach. Any approach that is repeatable and progresses in a

knmn and efficient ranner.

Both a System and a System approach may be systeratic. One does not have to

achieve useful results to be systemtic, in fact one might be quite systentic

in pursuing an objective which is unnecessary.

Reactive Approach. This approach assumes that the goals, objectives, and

specific performance requirenents are "given" and that one must follow through

* to achieve the pre-ordained objectives. In most cases, Army training is

reactive in that courses and courses of study are pre-specified by the School

or Cnnand, and instructional developers and limited to achieving the given

objective, useful or not, in the nDst efficient manner possible. Reactive

Approach usually focus nstly in Organizational Efforts, and the

Organizational Eleents of Inputs and Processes, with the results being

targeted in these elements or, on occasion, toward Products. The reactive

approach is always Internal, and never nmves to identify current or required

Outcomes. The primary methodology of the reactive approach is analysis with

*' an enphasis upon deductive logic; the breaking down of existing goals and

methods into constituent component parts.

Proactive Approach. This approach allows one to assume little or nothing

, about the utility of existing goals and objectives, and allows new goals to be

considered as well as the elimination of existing ones which will not yield

useful results. The proactive approach allows for the identification of the

gaps that exist between What Is and What Should Be for Outcomes as well as for

Outputs and Products before determining %bat Should Be for Processes and

Inputs. Because It requires the identification of %bat Should Be for Outcome,

the proactive approach uses both analysis and synthesis (both Inductive and

Deductive logic).

.| 12



NEED. The gap between What Is and What Should Be for results. NEED is only

used as a noun, not as a verb or in a verb sense. This definition encourages

the exclusive use of NEED to describe a gap in results, not a gap in resources

(Inputs) or methods and techniques of delivery (Processes). To use NEkD as a

verb (e.gb, we "need" more training, or we "need" more money) is to confuse

MEANS and EN4DS. (Money itself is not a result, it is the purposive use of

money to help attain useful results which is important.) When we use NEED as a

verb, we take the chance of focusing our efforts and msting our resources on

Processes without identifying and justifying important results. One rmy

identify three types of NEECS: for Products, Outputs, and/or Outcmies. (2,

6)

qUASI-NEED. A quasi-NEE is a gap between What Is and What Should Be for

Inputs and/or Process, It is only sensible to close gaps in Inputs or

Processes when these gaps Lave been based upon gaps in results, especially

gaps in Products, Outputs, and/or Outcomes. (2)

Determination of gaps in Inputs and Process can be critical, but these relate

to resources and methods, and as MEANS, they should be based upon the useful

ENDS to be achieved.

It helps to continue to apply some of the earlier definitions and concepts to

defining the various assessment and analysis tools. These will be divided

into two varieties: Proactive and Reactive techniques.

PAL"TIVE TrBOttIQUS. The following assessment model is Proactive because it

*relies upon and assumes nothing about the existence, validity, utility, and

correctness of the current organization, organizational goals, objective6, and

current assignment of duties. Because of this focus, Proactive techniques are

External in their concern and starting reference, and thus are more likely to

be successful under those conditions where stated or unstated assurptions

* might be incorrect or incmplete.

13
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NEEDS ASSESSVM. The process for identifying, documenting, and justifying

the gaps between What Is and What Should Be for results--Product6, Outputs,

and/or Outcomes, and placing the gaps (NE&E) in priority order for closure.

(2, 4, 6) Needs Assessment mnay be accomplished for each of the types of

results. If it is dealing solely with Outcomes, it is Proactive. If is used

to deal with the interrelationship of Outputs and Outcomes, then the

* Needs Assessment is Reactive.

Following is a graphic representation of possible Needs Assessments showing

the two dimensions of hat Is and What Should Be for the Organizational

Elements Model.

Internal External

Needs Assessments Needs Assessment

INPUTS PROCESSES PRODUCTS OUTPUTS OUTCOMES

-* WHAT IS

WHAT
SHOULD BE

Based on Kaufman, 1982

14
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Thus, there are three types of Needs Assessments, two which are Internal (for

Products and Outputs) and one which is External (Outcomes). (2)

Because Needs Assessment (which starts with an assessment of gaps in Outcome

and then proceeds to determine gaps in Outputs and then Products) makes no

assumptions about the existence of an organization, or the utility and

correctness of any existing organizational goals and objectives, it is

Proactive in its thrust and intentions.

REACrIVE TCMI [IJES. The following models and methods accept the current

organization and the validity, utility, and correctness of the organizational

goals and objectives . Because of these assumptionrs, they are Internal in

their focus and concern.

QJASI-NEEiS ASSESSMUET. The process for identifying, documenting, and

justifying the gaps between What Is and What Should be for Processes and/or

Inputs, and placing the gaps in priority order for closure. (2)

From Kaufman, 1982
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Quasi-Needs Assessments are reactive in nature since they deal with existing

goals, objectives, and organizational purposes.

NEEDS ANALYSIS. The analysis of Needs into their constituent conponent

* . parts. In order to analyze a NEED, it niust first be identified, documnented,

and selected for analysis. Any NEED rrwy be analyzed, including those which

related to Products, Outputs, and/or Outccrnes:

INPUTS PROCESSES PRODUCTS OUTPUTS OUTCOMES

WHAT IS

BE
--------------------------------------------------------------------------

POSSIBLExx
N4EEDS ANALYSES

In actual practice, Needs Analysis is usually applied to Products and Outputs--

* Internal concerns.

* Since Needs Analysis deals with an existing NEED (or Proble, see below) it is

* a tool for a reactive response to a problemn or discrepancy.

F1FCW-END ANALYSIS. This is the analysis of problem~ which are identif ied on

* the "front-end" of an organization. It is used, almost exclusively, in

determining whether an already identified problem is a training problem or one

* to do with other organizational concerns, such as personnel selection and

placement, work place layout and design, and the like. Thus, front-end

* analysis is almst always Internal in its focus and concern.

* 16



Front-end Analysis is reactive since it proceeds fran an existing set of

problem, and analyzes these Organizational Results in order to determine

constituent component parts and possible causes of a performance discrepancy.

4*.4. Problem. A "problem" is a NEED selected for closure or reduction. If there

is no Need, then there is no Problem. (2)

Problan-Analysis. A type of analysis which takes an existing problem (usually

a perforrnee discrepancy) and breaks it down into its constituent component

parts to analyze and determine the causes of the discrepancy. Again, in order

to analyze samethin§, that something has to be known and identifiable. The

following are general "umbrella" models for using the above tools, techniqueS,

and concepts.

System Approach to Training. This is a holistic approach which includes in

its analysis all of the Organizational Elements, including Inputs, Processes,

Products, Outputs, and Outcomes. It is Proactive in nature, since it starts

External to the organization, and makes no assirptions about current

organizations, organizational results, organizational efforts, or structure.

The System Approach has two phases:

e Identifying, justifying, and scoping Needs (gaps in Products, Outputs,

and Outcomes).

* Getting from %bat Is to What Should Be for the gaps in results. A

System Approach to Training is actually a misnomer, since a System Approach

should only specify "training" as a Process only after determining if training

will be the most effective and efficient solution to reduce or eliminate the

NEEDS identified in a Needs Assessment.

Systen Approach to Training. This is an Internal (Reactive) approach which

intends to systemtically improve the effectiveness and efficiency of Internal

operations and results (Organizational Efforts and Organizational Results). A

17



System Approach to Training assnes, by and large that "training" is

necessary and a correct resolution to a performance problem. When compared to

Proactive models, a systems approach is more likely than Proactive models to

develop training programs even when training is not the correct PRESS to use

to meet the identified and justified Needs.

Systematic Approach-to-Training. This is any repeatable, reliable method or

approach which can be applied to achieve sae pre-selected set of purposes.

Most problem solving models are systematic approaches.

Following are sae analytic tools which, when used appropriately, could be

useful in inplenenting a successful US Army System(s) Approach.

CtST-RESULIS ANALYSIS. These are an array of techniques which will carpare

costs with results. These include:

Cost-Efficiency Analysis: the comparison of costs and Processes

Cost-Effectiveness Analysis: the comparison of costs and Products

Cost-Benefit Analysis: the corparison of costs and Outputs

Cost-Utility Analysis: the carparison of costs and Outcames

Related to the Cost-Results Analyses is the accounting for Inputs. This

technique is sinply called ACIXD ING.

MET -MEANS-MI)IA ANALYSIS. These are the formal techniques for determining

the most effective and efficient media and delivery techniques based upon

environment and content for given learner audiences.

?EITUB-MNF4VS-MEDIA SELBXrICN 7tIQES: The decision rules and procedures

for actually selecting the best Methods-Means-Media.

EVALATIOI. Evaluation determines the gaps between "what was accorplished"

and "what was intended to be accomplished." Evaluation also determines the

14 merit or worth of that which has (or has not) been used to accaplish the

results. Evaluation can only deal with an existing system, operation, or

18



Product, while Needs Assessment imy relate to any system or operation which

currently does or does not exist. Needs Assessment ex-nines gaps between What

is and What Should Be (with the emphasis upon should) while Evaluation relates

only to gaps between hat Was AcccTplished and What Was Intended to Be

Accorplished. (5)

For example, one could conduct an evaluation of a specific AIT training

. program by determining what completion rates and scores the trainees obtained,

and by evaluating the ccupleters performance on-the-job after cormpleting AIT

and being assigned. This corparison of Mhat Is (the status of results) with

What Was Intended (the goals and objectives) would constitute an Evaluation.

However, such Evaluation data would not allow the Army to determine if the

training course, including the achieved learner performance, was useful in

allowing the Army to provide ccrbat ready troops capable of overcoming

possible eneny threats in time of war. Delivering a successful course

S- (whether individualized, in self-instructional form, on video tape, or

- delivered by classroom lecture) does not assure that the course delivered

will, by itself or in combination with other successful courseA, be useful in

the Army big-picture efforts to win in battle.

Evaluation will provide inportant and useful data on What Is, as compared to

What Was Intended, but will not allow one to make targeted decisions on the

usefulness of a spemific course for the Army. On the other hand, if started

at the Outcome level, Needs Assessment will allow one to corpare the gaps

* between What Is (current results or carbat potency) and What Should Be

". (erphasis upon Should) in terms of Army usefulness in overcoming threat.

19
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Evaluation deals with current status and results, Needs Assessment deals with

identifying that which should be, could be, or must be in terms of external

results. Needs Assessment will allow the Army to determine:

(1) What is now working successfully.

(2) What should be added.

(3) hat should be deleted or mdified for the total Arm, not for just a

course or school.

Case-in-Point: A course which wasn't required.
As an exarple, one Army course was being prepared for individualization. It
was a course on filling out a mtor pool use form. The course was selected
for TBC delivery because it was frequently used and often provided problem
for the would-be user. A visiting consultant team did an on-site review of
the use of the form and discovered that although the form was required, it
provided no infornmtion which was ever used again after the form was
carnpleted. The form was a terminal instrwnent...it just "was." Since it was
not important in doing anything which was important for Army effectiveness and
efficiency, the decision wes mde to delete both the training and the form.
An evaluation simply noted that people were incorrectly filling out the form.
A Needs Assessment showed that the form closed no gaps between Mat Is and
hat Should Be for useful Army results.

. INTERNAL EVALUATICN. This is an evaluation of what was and was not

*- accvnplished within the organization, especially as it relates to Products.

EXFNEAL EVAIUATICN. An evaluation which relates to accomplislments outside

* of the organization (Outcanes) or determines the accomplislhment or non-

accomplislhnent of Products and their impact on other Products and Outputs of

the organization.

I
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PUITING THE CONCEPTS 'OGHER

Each of the above terms and concepts are useful. But they are most useful

when they form a cohesive, coherent whole that my be used to identify,

define, develop, implement, test, evaluate, and mke revisions in order to

affect a fully functioning military subsysten.

All too often, each of these tools and techniques are seen in isolation from a

larger whole, and are pursued for their own sake--useful MEANS get distorted

into simplistic 1EN.

The following is an integration of all of the above tools and techniques into

a holistic approach: A System Approach to Army training effectiveness. The

resulting model will define what may and should be accomplished by

professionals at each level of LS Army activity, including the levels of:

Technician
Middle Manager
Senior Manager
Executive Senior Manager

First, the "umbrella" model for the TRADJC comnity.

AN ARff SYST-M APPm I ZEMEL FOR HLW PERFCHVWCE EFFE=IVENES

Reglardless of the level of activity or assigrnent, the Army operates in five

different levels, one for each of the Organizational Elements:

INPU

PRO=ESES

In setting Army and TRADXC policy and plans, it is critical that Needs

Assessment, strategic plannin§, long-range planning and the resulting

operational qlanning begin with Outcaes. (Long-range planning simply
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K- projects the requiraments to meet current goals and objectives out over a 3-5

V. year time frame; strategic planning asks what the future is likely to bring

* and what it could bring in order that the current organization rray be

*i responsive to it and survive; operational planning is the planning to assure

*that current operations will be successful.)

*-? Without an Outcome-orientation, resulting program, projects, and training

-~i courses will be a juTzble of conventional wisdom, past experience, luck, and

hope for the future...for an operational plan made up simply of concerns for

.. Internal results and activities, and without concern for the ultinete response

S-requirements of the Army and the United States. The result will be a

'°" patchwork quilt of reaction-motivated quick-fix solutions to problems which

"* may be more apparent than real.

Allocation of function, the TRADICXconmunity. and organizational success. Not

*' everyone in the Army is capable of planning relative to Outcomes. Each person

has her or his own assignent and ccrmand responsibilities, but it is

inportant that they be ccurplementary and achieve a symbiotic relationship.

Thus, each of the Organizational Elenents must fit together, not work

independent of each other and the Ariy, not independent of the survival and

self-sufficiency of the United States as a whole.

Thus, an allocation of functions to Army personnel is sensible and desirable

if they are interrelated properly.

Personnel assigned to Inputs. There are some personnel who are concerned with

Inputs, including the Quarternmster Corps, stores clerks and supervisors,

accountants, copliance enforcers, and facilities and equipment managers.
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Personnel assigned to Processes. Other personnel are "doers" and are

responsible for the correct and timely delivery of Processes, such as

trainers, developers, planners, tactician, strategists, soldiers on

assigmnent, officers on assigmient--anyone charged with doing. Most of the

time, efforts, energies, and resources (Inputs) are used in Processes.

Anything that goes between Inputs and Products is a Process. Training, for

example, is a Process which is intended to measurably improve the

*effectiveness and efficiency of personnel. Training is a Means to

*: i accomplishing useful Products...results accomplished by people (when working

they are also Processes). If training is to be useful and worth the price

charged, it should allow people to achieve useful results, not just any

result. Objectives should not only be measurable, they should be useful as

well.

Personnel assigned to Products. Sane Army personnel are concerned with the

inmediate effects of the Inputs and Processes upon results. Army instructors

and training personnel have to certify the acquisition of specific skill,

knowledges, and attitudes.(if the Objectives have been written correctly)--the

accomplishment of Products. Carpany canmnnders are interested in the Products

of group accorplistrent of specified performances, such as setting up a field

cunurmnication network according to specifications, or correctly launching a

missile and hitting within the correct circle of accuracy.

Most supervisors and middle-level managers are concerned with the linkages

between Inputs and Process, in terms of the Products they deliver.

p.-
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Personnel assigned to Outputs. Senior rmnager., especially, are concerned

with overall effectiveness of a battalion, an Army, or a major military

action. They are concerned not only with the individual and collective

fragmented Products, but they are concerned with the orchestration and

integration of all of the Products taken together in delivering useful and

timely Organizational Results.

Personnel assigned to Outcomes. Executive Senior Managers (and those who want

to become them) are concerned with the curulative effect of all of the

Organizational Elenents in terms of National Security, and the overconing and

neutralization of enemy threat. To be concerned with less muld mean that the

Army could be a solution to nobody's problems.

The most senior and successful managers are concerned first with Outcomes, and

then, usually by delegation, to assure that each of the Organizational

Elenents fit together into a coherent, cohesive, useful Whole.

Integrating all of the assigned personnel. In order for any one person's

assignment to one of the Organizational Elements to be successful, that which

they accomplish and deliver to the other Elenents must be evaluated and found

to be useful as well as cmpliant. (Thus an Internal Evaluation of

Organizational Efforts and Organizational Results.)

f4 So, each Elenent must check, at least, with the Element above it to assure

that it is delivering things which are useful:

INPUTS 4-*PH=CSsES PHUXUlS a4-4 <rtI-4 WflXIVIS

By each Element level checking with the one (or better yet, all of the others)

above it, a consistency and coordination of efforts and results will be

assured.
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The general assignments of TRAIXC personnel will be:

Technicians: INPUrS
PROCESSES

Middle Managers: INPU S
PROCESSES
PRODCTS

Senior Managers: PlClS
curpuis

Executive Senior
Managers: curmS

(This analysis suggests that there be an additional designation in the TRADOC

cannunity: Executive Senior Manager. It is further suggested that an

Executive Senior Manager is one who may and does make policy decisions, and

thus, by assignment would be an 0-7 and above. It is at this level that one

may initiate decisions which will determine impact external to the US Army.)

Case-in-point: Technician Level Contribution
This level will assume the usefulness of their assignment, and strive to
provide the basic underpinnings of a successful Army. For instance, they
might be assigned the development of a self-paced course on Tank Track
Maintenance for a new M tank which will be operational in two years. This
level accepts the assignment, for it assiznes that all upper levels have cane
to their requirement by valid and useful analysis, planning, trade-offs, and
allocation of resources and risks.
The Technician level will usually be assigned the tasks of determining the
entry skills, knowledges, and attitudes of entry soldiers into a training
course, determining the resources and funds available for such training
(dollars, instructors, instructor canpetencies, location for training, TRADXX
regulations, etc.) and then developing individual training courses and
training materials using specific ISD techniques. This will be accornplished
by drawing upon the processes skills available to then through such materials
and how-to-do-its as CRI, Front-End Analysis, Systematic Approach, Systems
Approach, individualization, self-pacing, television, multi-media, etc., to
meet specified objectives (usually supplied by the Middle-Manager level
personnel, or at least approved by that level). The training course or
instructional materials will be designed developed, tested, and sent to middle-
management for approval. Thus, the Technician Level is most concerned with
Inputs and Processes.
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Each level should know that they must "fit" with the other levels to assure

total Army effectiveness as well as efficiency. Training and managenent

development for each of the levels should emphasize and clearly delineate the

skills and abilities required of each, and exactly how each level will be

* integrated and related.

Case-in-Point: Middle-Manager Contributions
. - The Middle-Manager is usually required to assure quality and timeliness of the

Products of the Technician. The Middle-Manager assumes the correctness and
utility of his/her assignment, and is responsible for meeting that
assignent. If a Tank Track Maintenance Course is required for the new D~lC
Tank, then the Middle-Managers job is to assure that it is copleted according
to specifications and that it delivers the required skills, knowledges, and
attitudes for completers of that course.
As a supervisor of Technicians and the results developed and delivered by
Technicians, there is a concern for, and a management of Inputs and Processes
(e.g.', approving the analysis of Input characteristics of trainees, sites,

thods-means-media trade-offs, etc.) and will certify ccnpliance with all
requiremnts, rules, and regulations.
In addition, the Middle-Manager develops the performance specifications and
objectives for any Product which will be developed and delivered by the
Technicians. The Technician might develop the behavioral objectives in
collaboration with the Middle-Manager, but the responsibility for the
objectives and the quality of the Technician's Products will rest with the
Middle-Manager.. The focus of attention for the Middle-Manager will usually be
at course-level, or course-cluster level. He or she will define the
boundaries of work and Product, and assure the timely delivery of quality
(working) courses and course naterials. As a manager, the Middle-Manager
should identify any potential problems in the Products she/he is to deliver in
terms of their utility in the field, in cabat, or in threat situations. The
Middle-M~anager is responsible for Inputs, Processes, and Products.

Case-in-Point: Senior Manager Contributions
The Senior Manager has a wider-angle perspective and associated

"" responsibilities than the Middle-Manager and the Technician. The Senior
Manager is to orchestrate and manage the Inputs, Processes, and Products of
all Technicians and Middle-Managers under their control. Thus, the Senior-

4Manager must make certain that all cori-pleted Products meet their objectives,
and that there has been copliance with all rules, regulations, and
requiremnts, but also he is concerned that all of the Products "fit" together
to achieve useful results for that nanagenent unit. For exanple, if one were
developing the training courses for an IVMC tank, then the Senior Manager is

.* responsible for all of the Inputs, Processes, and Products required to deliver
a useful Output. Seen in this way, the Senior Manager is required to assure
that all which is designed, delivered, tested, and released will allow the MNXX

- tank to operate according to specification, including all personnel and
personnel interaction with the hardware, under predicted battlefield
conditions.
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The Senior Manager assumes that the NMX tank is useful, important, and is to
be made comubat ready. However, it is the responsibility of the Senior Manager

to report up the chain of conand any actual or potential problem for the
Outputs and Products being developed under his/her management in terms of
possible inability to meet current and future threat scenarios. Thus, the
Senior Manager is responsible for the Organizational Elements of Input,
Process, Product, and Output.

Case-in-Point: Executive Senior Manager Contributions
The Executive Senior Manager is responsible for the compliance and utility of
all Products and Outputs developed in the Army. While supervising the actions
and results of all Senior Managers, the Executive Senior Manager is
responsible for the well being and success of the total Army, not just for the
success of single School, Division, Post, or Camp. This person not only has
to assure that the NMOC tank works according to specificationS, but also has to
assure that the NMX tank is the correct solution to current and predicted Army
problems and situations, and must revise as required.
The Executive Senior Manager understands that all individual Products and
Outputs might be in compliance with assigned specifications, but also NOT add
up to the combat potency required. (In Sociological term, the Executive
Senior Manager understands and acts on the knowledge that "the sum is greater
than the parts.") Not only do all of the parts have to work individually, but
they must integrate, coordinate, and mesh perfectly with everything the Army
does, should do, and will do in threat situations.
The Executive Senior Managers's concern and responsioility is with the T'IrAL
Army, while other managers are concerned with their assigned
responsibilities. Thus, the Executive Senior Manager is concerned with
"holistic" perspectives, while the Senior Manager is concerned with their
comnd and the Middle Manager is concerned with individual pieces of a
ccmmand.

*Thus, a System Approach for the TRAIXC conmunity will define and accomplish

interlinking of the five Organizational Elements. To do less would result in

a potentially inefficient or ineffective set of deliverables to the rest of

t he Army.

Technicians and Middle Managers are generally charged with "reaction"

activities, since they assume the validity and utility of the assignments and

*charges made to then by the Senior Managers. Senior Managers are concerned

with Proactive duties, since they can (and should) define useful goals and

objectives as well as require ccmpliance to existing ones.
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While Senior Managers can assure the effectiveness of the Army, Middle

Managers and Technicians can only assure canpliance with assignments and the

efficiency of their assigned, Internal, work. Executive Senior Managers may

determine current and future impact, and affirm or change policy relative to

US Army inpact outside of the Army boundaries.

Case-in-Point: Linking all levels
Using the MDQC Tank hypothetical exanple, the following are the areas of
concern for each level:

Technician: applying processes to meet assigned specifications for the
-AM Tank track maintenance course.,

Middle Manager: assuring corpliance with regulations and assuring that
the assigned Products for the PVVOC Tank track maintenance course are delivered
on time and will meet assigned requirenents. Also, that other assigned MX
Tank courses are completed as well, such as Gun Turret Troubleshooting CourSe,
gun repair, etc.

Senior Manager: assuring that all IVMC Tank courses and soldier support
actions and Products are delivered according to specification, on time, and
that all of the elenents of the AMOC Tank readiness program will allow the Tank
to meet all assigned objectives. The Senior Manager will coordinate all
Products with other ccfmands to assure that the entire MX Tank system will
work when it is deployed.

Executive Senior Manager: assures that the M Tank will work in
predicted threat environments, and will assure that it works with all other
cornbat elements of the Army and other US military ccnmands and allied forces
under possible threat scenarios, and will make recannendations to Department
of the Army and DIE) concerning modifications to existing elements, additions
required, possible sources of problem along with cost-effective and cost-
beneficial solutions to the problem.

7=XS KCR DIFFERENT OPERATIWNAL LEVELS.

The following are the tools which will most often be used by personnel

. operating at each level:

TBCHNICIAN: Technicians will usually be operating at the Reactive level,

and will be concerned with Inputs and Process, as they relate to Products

(which will usually be predetermined and part of their assignment). They will

set objectives and determine performance requirements (generally using Task

Analysis techniques) using a Systematic Approach. Because they are operating

" .in an Internal hbde, they will use a System Approach to Training. Anong the
.J

tools they will use are: 28



Objectives
Systerm Approach
Systematic Approach
Quasi-Needs Assessment
Methods-Means-Media Selection Techniques
Instructional System Design and Development Techniques (ISD)
Internal Evaluation
Audi t i ng

Based upon these, they will generally do a training development cycle

which may include scme of the following:

Obtain training requirement
Set measurable objectives
Determine possible methods-means-media for meeting objectives
Select methods-means-media
Design methods-means-media
Field Test methods-means-media
Revise as required
Release training package

"7HIRIQJ_ FUR MIILE WM . Because the Middle Manager is nmst responsible

* for the developnent and delivery of Products, and will be concerned with the

Organizational Elements of Inputs, Processes, and Products, he will

generally use the following:

Front-End Analysis
Needs Analysis
Task Analysis
Problem Analysis

• . Quasi-Needs Assessment
Methods-Means-Media Analysis
Cost-Effectiveness Analysis
Cost-Efficiency Analysis
Program Evaluation Review Technique (or other management tools such as

Management by Objectives, etc.)
Formtive Evaluation
Internal Evaluation
Accounting
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The general training development cycle used by the Middle Manager is likely to

include:

Obtain training requirement
Conduct Front-end Analysis
Conduct Needs Analysis
Conduct Task Analysis
Conduct Problem Analysis
Conduct Quasi-Needs Assessment
Conduct Methods-Means-Mledia Analysis
Determine cost-effectiveness
Determine cost-efficiency/Account for inputs
Conduct Formative Evaluation
Manage Training system development and test
Release completed training package (or course)

TEX1NIQUES FOR SEICIR WOE. The Senior Manager generally deals with the

Organizational Elements of Inputs, Processes, Products, and Outputs. The

following are tools which they probably will use:

*Needs Assessments (usually for Product and/or Output)
Front-End Analysis
Needs Analysis
Cost-Benefit Analysis
Program Evaluation and Review Technique (or other tool for ranagement and

control of results)
External Evaluation

"*' They will usually delegate and rmnitor the actual "doing" activities of

training analysis, design, development, and internal evaluation. Their

training development cycle will likely be:

Identify, document, and select Needs
Identify, document, and select Quasi-Needs
Determine Cost-benefit of alternative Quasi-Needs
Approve Methods-Means-Media recumended
Review program progress and en route accorplisltrnents
Conduct External Evaluation
Require revisions
Release final training/human iprovement development program.
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,ECX IVE SER4CIt !VNAG TB:1NIQWES. The Executive Senior Manager is

- responsible for the effectiveness of any training and hnuan performance

activities and results. Executive Senior Managers will be concerned with the

"-* Organizational Elements of Products, Outputs, and Outcomes. The techniques

used by the Executive Senior Manager would include:

INeeds Assessment (usually for Outcone and Output)
Management By Objective
External Evaluation
Cost Benefit Analysis
Cost Utility Analysis
Goal-free Evaluation
Sumrative Evaluation

.. They will usually delegate all development activities and responsibilities,

*- and will review only results and inpact of Products and Outputs developed and

delivered.

Their Training Development cycle.would include:

Determine Current TRADOC Policy
Determine Outcome discrepancies
Select Outcome Discrepancies to be closed
Assign Front-End Analysis
Assign Training packages and program
Assign other human performance inprovenent program
Determine linkages with other Army/Military/Goverrmental agencies to

assure overall threat neutralization ability
Integrate training requirements with weapon system selection, design,

delivery , and inplementation
Conduct External Evaluation
Require necessary revisions
Install successful training program
Eliminate unrequired training programs
Assure US Arnry ability to overccme or neutralize any enemy threat

1
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MIMWE r McrICN AL2 ATICNS USIN A SYSTfM APPRDNCH

Relating to the Organizational Elements Model (OEM) the following function

allocations are suggested in assigning of duties and responsibilities:

ASSINRAW LEVEL CE' CCNCERNS AND RESPINSIBILITIES

7 ICIAN INPUIS

PRCESSES

MIIIJLE MANAGM FROXUCM

SENICR MqA OurII Is

EXEXUrIVE SENIR MANAGER W~thIES

There are, therefore, both specific duties, concerns, and responsibilities as

well as overlap among the assignment, duties, and responsibilities of each of

the IRADO crmmnity personnel levels.

REIATIN THE SYSTEM APPRC 7IS ID THE OEM. The following relates which of

the tools useful in a System Approach "fit" with each of the Organizational

Elements. It should be noted that some tools will be useful in more than one

Organizational Elenent.

IZATICAL FLD r USEFUL TOL, RESOCUE, TEIFI(JE
OR RESULT

accounting
resources
existing objectives
existing Needs
existing personnel

i-. existing resources
INPUIS TRADOC regulations

DOA regulations
ID regulations
US law

~Executive orders

treaties
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curriculun
methods-means-media

selection techniques
cost-efficiency analysis
Systens Approach
System approach
systemtic approach

PF4CESES training
ISD
Formative Evaluation
Swntive Evaluation
Goal-free Evaluation
aII
mastery learning
classroom lectures
television delivery
managernent-by-objective
self-paced instruction
programed instruction
Needs Assessment
Needs Analysis
Front-end Analysis
problem analysis
reactive approach
proactive approach
OEM model
ARITP Exercises

validated learning
packages

test results
cm,.tence

PHICt'iS completed task analysis
completed Needs
Assessment

carrpleted Needs Analysis
completed Front-end
Analysis

c mpleted course
comrpleted curriculun
completed training

program
completed Evaluation

(formative, summtive,
goal free)

ccTbat ready soldier
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O"u- cabat ready divisions
cctrbat read units
carbat ready Army
ARTEPS results
canbat ready soldiers in

correct place in the
field

nnuVms Enemy threat
neutralization

Peace
Safety for civilians
Survival of soldiers

The above shows both the types of things that would represent each OEM as well

as identifying where most of the major tools and techniques would be useful.

Note that any tool or technique represents a Process, and the results of the

use of it will deliver a Product.

APPLYING NEEDS ASSESSVRIT AND NEEDS ANALYSIS IXS AND TBlHNIQJES

Following are some steps which each level of Army training activity might

follow to conduct a successful assessment and/or analysis of Needs.

Middle lAnager Level and Technician Level: This will be a Needs Analysis

effort. When assigned by the Middle Manager, the Technician will:

* Identify current performance levels as measured by tests or caparison

of current performance levels with existing performance standards.

* Identify required levels of performance.

* Dtermine gaps in levels of performance, ideally by different types of

learners.
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* Identify skills, knowledges, and attitudes which should be changed.

* Identify skills, knowledges, and attitudes which should be continued.

. Identify the causes for performance discrepancies through analysis of

Sthe components of behavior (such as conducting a learning hierarchical

analysis of required acquisition and comparing that with the actual, currently

induced learning steps and levels).

o Recamnended methods-means-media for closing the gaps and maintaining the

currently successful performances.

The Middle Manager will approve he objectives, and allow the Technician to

move ahead with course development.

Data sources which could be used include current training test results, ARTEPS

data, simulation exercises, specific testing by the Technician relating to

current job results, expert opinion, supervisory judgments (note: these last

two are very unreliable sources of data).

Senior Manager Level: This will usually be a Needs Assessment accomplished at

the Product and Output levels. Here the Senior Manager will (or cause to be

*accomplish):

9 Determine current performance levels of individuals and/or teams in

• "operational situations.

o Determine required performance levels of individuals and/or teams in

operational situations. (This is Needs Assessment-related since it deals with

gaps in Outputs.)

o Determine gaps in entry and exit levels for supposed enabling training

, courses and program which "cause" the performance discrepancies. (This is a

- Needs Assessment at the Product level.)
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oDetermine possible ways and means of closing the gaps at the Product and

Output levels based upon diagnosed causes. (This is Needs Analysis, for it is

focusing on causes or origins of the Needs rather than upon identifying and

documenting Needs.)

- Selecting the ways and means for closing the gaps in Products and

Outputs.

- Assigning the ways and means for development to Technician through

Middle Manager.

Executive Senior IVnager Level: This effort will almost always be Needs

Assessment since the ideotification of gaps in resources and causes should be

accomVlished at a lower level. The Executive Senior Manager will (or cause to

be accomplished):

- Identify current and future threats to the Army.

* Identify current and future threats to the Joint Military and Allied

Forces.

* Identify current performance capabilities for the Army in each of the

threat scenarios (here one could use ARTEP or simulation data).

e Identify gaps in performance capability by major Army elements (such as

divisions, corps, etc.)

* Identify existing capetent response and performance capability.

4 * Identify change requirements and continuation requirements to overcome

possible enemy threats. These are Ext irnal Needs Assessment issues, and they

relate survival (Outcomes) with delivery capability (Outputs) in order to

determine Needs.)
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* Identify causes for the Needs in terms of those Products which

constitute each Output and Outcome. (This is a shift to Needs Analysis since

it is seeking causes for Needs, not just identifying the Needs.)

* Identify causes which are changeable within the Army.

* Identify causes which are external to the Army.

9 Recormend changes, both Internal and External to the Department of the

Army and/or to ID.

Needs Assessment and Needs Analysis are linked. Needs Assessment identifies,

documents, and justifies the causes and origins of the gaps in results. While

Needs Analysis determines the causes of the gaps, both Needs Assessment and

Needs Analysis rrust be data based and should come from empirical data whenever

possible. Both tools are critical for linking Army training with effective US

Forces succes in future threats.

IMI(RPANCE OF NEEDS ASSESSMr AND NEEDS ANALYSIS IN NEW WEAPCNS

ACUISITICN AND FIELDING

When identifying future weapon systems, it should be of critical importance to

conduct a Needs Assessment before doing a Needs Analysis or actually acquiring

a new weapon system. By first conducting a Needs Assessment, the possible

threats will be identified and documented, the possible responses (including

.- diplamtic, political, hardware, personnel) will be considered (along with the

advantages and disadvantages of each, and then (and only then) will a new

weapon system be selected. A Needs Assessment will also reveal what hwmn and

physical resources are available for the design, development, inplementation,

maintenance and test of the selected solution (weapon system) when it is

developed and fielded.
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In an analysis of Needs, one will then be able to determine the personnel and

envirornmental factors that will be present in which the weapon system will

have to operate, and will not assume a consistency of resources. For

exanple: the personnel entering the Army as of early 1983 may not be the same

calibre and caTpetence as those entering and available when a seven year lead-

time weapon system is to be fielded. These dynamic factors will be critical

and must be formally considered, not just held as a constant for ease of

decision making.

Frequently, in most organizations (not just the Army) decisions about rmjor

weapons (or Product lines in industry) are nlade without the External Needs

Assessment data and frequently there are problems in the successful

* implementation of the weapon systems which were "not predicted." External

Needs Assessment, followed by Internal Needs Assessments and then Needs

Analyses will reduce the acquisition and fielding problem measurably. It will

shift the Army from a reactive mode to an proactive mode.

3.
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